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ASBESTOS TEM LABORATORIES, INC.

NIOSH 9002 Method
Polarized Light Microscopy

Final Report

Laboratory Job #: 741-00021

1409 Fifth Street, Suite C
Berkeley, CA 94710
(510) 528-0108 Phone
(510) 528-0109 Fax
www.asbestostemlabs.com




N o Accredited by
y .- N U.S. Dept. of Commerce
e NvIAD
ASBESTOS TEM LABORATORIES, \ CA DOHS ELAP
INC. ‘
Mar-09-05

Mr, Howard Edwards
Ecology and Environment, Inc.
350 Sansome Street, Suite 300
San Francisco, CA 94104

Re: LABORATORY JOB # 741-00021
2 Polarized light microscopy analytical results for bulk sample(s).
Job Site: El Dorado Hills

Enclosed please find the bulk material analytical results for two samples submitted for asbestos analysis. The
analyses were Performed in accordance with NIOSH 9002 for the determination of asbestos content of bulk
materials by polarized light microscopy (PLM). Please note that while PLM analysis is commonly performed on
bulk samples, it needs to be aware that PLM is subject to limitations. In these situations, accurate results may only
be obtainable through the use of more sophisticated and accurate techniques such as transmission electron
microscopy (TEM) or X-ray diffraction (XRD).

Prior to analysis, samples are logged-in and all data pertinent to the sample recorded. The samples are checked for
damage or disruption of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample. A
hard copy log-in sheet containing all pertinent information concerning the sample is generated. This and all other
relevant paper work are kept with the sample throughout the analytical procedures to assure proper analysis.

Each sample is opened in a class 100 HEPA negative air hood and analyzed following the NIOSH 9002 method.
The analytical data is then compiled into standard report format and subjected to a thorough quality assurance check
before the information is released to the client.

Sincerely Yours,

/Moi-;«e

Yanxia Xie
Lab Manager
ASBESTOS TEM LABORATORIES, INC.

--- These results relate only to the samples tested and must not be reproduced, except in full, with the approval
of the laboratory. This report must not be used to claim product endorsement by NVLAP or any other agency of

the U.S. Government, ---

1409 FIFTH STREET, SUITEC e BERKELEY,CA 94710 e (510)528-0108 e FAX(510)528-0109



6010-82S (0TI XV

8070-3Z6 (01S) o

0ILY6 VD “AHTANIHI o

D A1INS ‘THAALS HIA 6041

TomarAsyg DO QBT

(%98) el IO
S00T/¥0/€0 | AQ | S00T/P0/€0 | HS %l i 0 (%9) o 2006 HSOIN | tmold - [ToS | 200-12000-TvL | S0€ZC0-¢dZ-HAH
%06-08 %01-S %01-$
(%s6) HONT %9
P00T/¥0/€0 | AQ | S00T/P0/€0| HS %l ol %1> (%2 o 2006 HSOIN | tmolId - [0S | T00-12000-T¥L | S0£2Z0-2dZ-HAHA
%386-06 0451 %51
aeq spenruy
1sAjeuy e — S0)SI(SE-TIOW | SO)SI(SE-UOU | S0)SIQSE | $0)SIQSY P— :
siskpeny | 3s&ieny |wonserq snoreqy-uou | snoxdqry | ojoquydwe | omosirg) stskemy wondrsa(q | (1 sjdmes qey | I srdures )
% Y% % %
D0
110day [BOnNARUY
Ad03S0IDIA] IWYSI'T pPIzZLIR[OJ
dvId SHOA VD "ONI ‘SHTIOLVIOIYTNAL SOLSHISV
@@ﬁ&y -_
: (N AR A
rumo) jo 1daq ‘SN A AR 4
£q payrpaxooy N 4



ASBESTOS TEM LABORATORIES,INC. ~ LOGH 048659

PLM BULK SAMPLE LOGIN REPORT ~ INVOICE# 70032
NALYSIS REQUESTED:  PLM.STANDARD  URGENCY: 610 DAYS ~ DATE/ Feb-24.05
T , ) TIME IN: . 10:15 am
CCLIENTNO: 741 "LOTNO: 00021 Total Samples: 2 - : |
— eI e , 'DATE/ Mar-10-05
JOB SITE:  ElDorado Hills - : _ S TIME DUE: -~
JOBNO: o - Loggedby: Iy " CONTACT: Mr. Howard Edwards
SAMPLE CONDITIONS: EXCELLENT ¢ DELIVERED BY: /FedEx S P
SPECIAL INSTRUCTIONS o
g' . 4159810801 Tedwards@ene.com | Invoice To:

S E i hkﬂ"‘ See marketing screen for more infoll! —Johnsenf@enecom

REVIEWED_ZL;‘ | EMALED__ Ap (e 0{ |

CL#LOT-SAMP ~ °  CLIENT# ' ~© . DESCRIPTION

741-00021-001 .~ . EDH-ZP2-022305

741-00021-002 'EDH-ZP3-022305
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AR . Accredited by

AR A U.S. Dept. of Commerce
e NVILAD
ASBESTOS TEM LABORATORIES, CA DOHS ELAP
INC.
Attachments

1. Client COC form

2. Laboratory Sample Login Sheet
3. Analyst Raw Data Sheets

4. QC Analyst Raw Data Sheets

1409 FIFTH STREET, SUITEC e« BERKELEY,CA 94710 e (510)528-0108 e FAX (510)528-0109
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5, ccology and environment, 1nc.
i 350 SANSOME STREET, SUITE 300, SAN FRANCISCO, CALIFORNIA 94104, TEL. -(415) 981-2811

. International Specialists rjn the Environment

gy

SCOPE OF WORK
: Region IX START

El Dorado Hills Naturally Occurrlntr Asbestos
Pro_| ect

Performance Evaluatlon Soil Analys1s by PLM and TEM

PAN 001275 0440.01TA
~ TDD Number; 09-04- 0-0011

1 0 GENERAL

" Ecology and Environment, Inc., (E & E), w1th a business office located at 350 Sansome Street,
Suite 300, San Francisco, California 94104, has entered into a contract (Contract No. 68-W-01-
012) with the U.S. Environmental Protectlon Agency (US EPA) to procure as needed various

' analyt1c:a1 services.

The US EPA has directed E & E to analyze two soil performance evaluation (PE) samples. The
performance evaluation samples were developed by a contractor for the US EPA Re°1on 9
‘Quality Assurance Office. . ' :

2.0 ANALYTICAL REQUIREMENT

2.1  PURPOSE OF ANALYSIS ‘ o ‘

E & E will submit the (PE) samples for analysis . The specific analysis parameters required are
indicated in sections 2.2, 2.3, 2. 4, 3.0 and 4. 0 The data will be used by the US EPA as part of a
PE study of asbestos in soil. - S

2.2  SPECIFIC PROJECT REQUIREMENTS »
“All laboratory services will be provided by the E & E contracted laboratory with no sub—
contracting of analyses allowed. Air samples will be initially analyzed for asbestos fibers
. following NIOSH 9002, - Asbestos by Polarized Light Mzc1 oscopy. If asbestos is not detected

O:A\El Dorado 'Hills\Analytica] SOW\Soil\E! Dorado analytical SOW PLM & TEM for PEs.wpd . : February -
17, 2005

Page 1



‘sample at a concentration of greater or equal to 1 percent by area following NIOSH 9002, then
the sample will be further analyzed by Transmission Electron Microscopy following EPA 600/R-
93/116, Method for the Determination of Asbestos in Bulk Building Materials Method.

.r . r"’ ." ’ s
. Specific project requirements and specifications for the method are listed in Table 2-1, Table 2-2
and Table 2-3. Other required specification are described in sections 3 through 5 of this SOW.

~ To insure quality for the analytical project the following measures are required: “-
. All analyses will be conducted by a NVLAP-certified laboratory for the analysis of
~ asbestos fibers. ‘

. - The laboratory must provide documentation of successful proficiency in detection of
v “Libby amphibole™ asbestos. ' : ‘ - el
. The laboratory must conduct zone axis patterns measurement and quantitative EDS .
chemistries for identification; ' T
. The laboratory will have previous experience in the determination of chrysotile, regulated
amphibole asbestos fibers in soil by the specified NIOSH and EPA methodologies. '
. The laboratory will have previous experience in the determination and reporting of non-
regulated amphibole by PLM and TEM. ‘ 2 A
. The laboratory will have previous experience with providing detailed analytical .
documentation of analysis to support US EPA projects. Wt
. - Analytical precision will be documented with duplicate and replicate analyses.
. The laboratory must willing and able to provide technical assistance to START project

management regarding analysis prior to and after generation of data.

2.3 TURNAROUND TIME , P S L
Sample data turnaround for PLM and TEM data is10 days from sample receipt. The report -
turnaround requirements for samples are specified in Table 2-2. Turnaround times for Data
packages is also specified in Table 2-2.

2.4  ANALYTICAL PROTOCOL REQUIRED R |
Samples for PLM analysis are to be analyzed, documented, and reported as specified in the
NIOSH 9002 and this SOW. Samples for TEM analysis are to be analyzed, documented, and . '
reported as specified in the EP4 600/R-93/116 method and this SOW. Any modifications to these
protocols should be specified and approved prior to acceptance of project. Protocol, procedures
and parameters not discussed in the method or specified in this SOW should be addressed in the
‘Jaboratory Standard Operating Procedure (SOP) for PLM analysis NIOSH 9002 and by TEM

analysis by EPA 600/R-93/116. : g

OAE] Dorado Hills\Analytical SOW\Soil\E] Dorado analytical SOW PLM & TEM for PEs.wpd ! February
17,2005

Page 2



. Method: .

NIOSH 9002, Asbestos by
Polarized Light Microscopy

EPA600/R-93/1 1_6; Method for the Determination
of Asbestos in Bulk Building Materials Method.

Sample Container:

Prepared sample mass ranging from 5 to 10 grams.

Number of Samples -

Number of Samples

2 PE Samples

2 PE Samples

Table 2-2

o Analytical Requirements
for El Dorado Hills Naturally Occurring Asbestos

Each sampies will be dried, milled, sieved and paékaged in a seal bag with cust(jdy documentation.

Sample delivéi'y date: February 2005

Sample collection dates: October 2004

Method for the
Determination. of
Asbestos in Bull
Building Materials
Method.

PLM concenu'atlon less than 1%. -

-Detectlon Limit: ‘0.0025 % by weight’
—Aspe‘ct‘ Ratio: All asbestos structures with an
aspect ratio greater than or equal to 3:1 will be

_counted irrespective of length.

-Identification of fibers:

~ Method Specification , Turnaround Times
NIOSH 9002, D Final Data Report:
_ | Asbestos by -Detection Limit: 1 % L ‘ ‘
“| Polarized Light -Screening level: 1 % Samples: Within 10 working days of
Microscopy : : : receipt.
Data Péckag :
All Samp]es' Wlthm 10 workmg days of
‘ final report. . -
EPA 500/R—93/J 16, -Preparailon and analysis of samples that have Final Data Report'

Samples Withiin 10 workmg days of
receipt.
Daté Package:

'All Samples. Wlthm 10 workmg days of
final report

0O:\E] Dorado Hills\Analytical SOW\Soil\El Dorado analytical SOW PLM & TEM for PES.Wde

Page 3
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Table 2-3
- For TEM Analysis only .
Analytical Requirements per Each Sample
for El Dorado Hills Naturally Occurring Asbestos

s ’ Mineral Identification of Representative Structures Iy
- Identlﬁcauon of asbestlforms shall include the following: ‘

Regulated - tremolite, anthophyllite, actinolite, crocidolite, amosite and chrysotlle
Other amphibole asbestiforms - winchite, richterite, fetro- edenite , magnesio- arfvedsomte, and magnesio-reibeckite
Non-Asbestos Material- all other mineralogy

Structure Classification for Each Structure

" Dimensions for Each Structure

Counting
Al structures with aspect ratio of greater than or equal to 3 1 )
Counted structure shall include the following: -
.- Regulated - tremolite, anthophyllite, actinolite, crocidolite, amosite and chrysotile
Other amplnbole asbestiforms - winchite, richterite, ferro-edenite , magnesio- arfvedsomte, and magnesm—relbecklte

Primary Stnicture Counts (Irrespective of Length).
Structures with Lengths Greater than 5 pm.
Fibers and Bundles with Lengths Greater than 5 um. -

v Calculations
Counted structure shall include the following:
Regulated - tremolite, anthophyllite, actinolite, crocidolite, amosite and chrysotile
Other amphibole asbesnforrns Wmchxte nchtente ferro- edemte magnesw-arfvedsomte, and magnesio-reibeckite

Asbestos Structures Per Square Mllhmeter
95 % Confidence Interval for Each Reported Concentration

Parameters
Analytical Sensitivity ' ‘
Grids Opened
Area of Filter Analyzed
Total Filter Area
]
O:E] Dorado Hills\Analytical SOW\Soil\El Dorado analytical SOW PLM & TEM for PEs.wpd February

17,2005
Page 4
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3.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
Method-spemﬁc quality assurance/guahty control (QA/QC) regulrements specified in the PLM
and TEM methods are to be followed with the followmg speci ications '

-~ The following replicate and duplicate analyses _are required for _all samples analyzed by
TEM: ' ' ' o :

Replicate 'Analys.is:' New grids counted by same analyst: . %5
Replicate Analysis: - New preparation by same analyst: - %S5
Duplicate Analysis: Same gnds recounted by different analyst: % 5
“Duplicate Analysis: New grid counted by different analyst - %5
Duplicate Analysis:© New preparation by different analyst: - * %5

Other QA/QC requirements should include analysis of a laboratory control standard,

" process blanks and filter blank with each group of samples. A determination of a blind
“internal laboratory ‘control sample by the analyst during the analysis phase of this project is

recommended. However, if this is not practical, documentation of the primary analyst

performance results from the most recent quarterly inter-laboratory performance verification may

be substituted in lieu of a laboratory control sample. The quality assurance limits used to evaluate

* the QA/QC samples must be indicated with quality assurance data fepo_rting.

The laboratory is expected to adhere to standard labota_tory prectices when analyzing samples and

- documenting results. Questions-concemning specific sample analyses should be addressed prior to

analysis of samples. If the laboratory has any questions or problems concerning the analysis of
received samples, E & E should be notified immediately by phone, followed by a letter in hard
copy that discusses the problem(s) and associated resolution(s). All correspondence between the
laboratory and E & E should be documented in the data package. If established QC limits are

_exceeded, appropriate actions must be taken to correct or address the problem. Re—analys1s '
- of the affected samples is required for all non-—matru related problems

‘4.0 - DELIVERABLES REQUIREMENTS

Samples analyzed by the laboratory for th1s proj ect will require the followmg dehverables
. Final data report

: Complete data package . -

41 FINAL DATA REPORT

The final data report may be reported either in a summary table or on individyal sample sheets.
Reports must be signed and should either be hard copies sent by mail or image files sent by e-mail
ormail. The data should be clearly identified as bemg final. Al QC summary information

must be mcluded

The following data is required in the fmallreport for PLM analyses:

O:E!] Dorado Hills\Analytical SOW\Soil\El Dorado apalytical SOW PLM & TEM for PEs.wpd February
‘ o 17,2005

Page 5



Narrative on conditions of sample, method, counting rule, and summary of any quality
assurance or quahty control problems encountered during analys1s

’ 4 7
For each PLM sample and all PLM QC samples include chent sample name, laboratory
identification number, appearance, % fiberous non-asbestos, % non-fiberous non-asbestos,
% chrysotile asbestos, % amphibole asbestos, analytical sensmVlty, analyst, and analysis
date,

Thefollowing data is required in the final report for TEM analyses:

For each TEM sample and all TEM QC samples include client sample name, laboratory

identification number, analytical sensitivity, gnds opened, filter area, area analyzed

analyst, and analysis date. :
For each regulated asbestiform include the followmg primary structures in. weight
percent, primary structures > than 5 »m in length in weight percent, asbestos fiber .
and bundles > 5 um in length in weight percent, 95 % confidence interval.

For each other amphibole asbestiforms include the following: primary structures
in weight percent, primary structures > than 5 um in length in weight percent,
asbestos fiber and bundles > 5 ym in length in Welght percent, 95 % confidence
interval.

For each sample and all QC samples, include the TEM Asbestos Fiber Count-Raw data
information table. This table should include for each grid, the grid number, grid
coordinates, primary and total structures, lengths, width, structure type, and asbestos type.

42 COMPLETE PROJECT DATA PACKAGE

The final data package may be reported either as a compilation of printed data or as a compact
disk-read only memory (CD-ROM) with image files that are a facsimile of the printed data
package. The image file should be in portable document format (pdf).

The data package shall include all copies of the original documentation generated in support of a
method performed under the contracted Statement of Work. The data packages will be used to
demonstrate and document that all requirements of the method have been met. The data packages
will be used to support US EPA decisions and cost recovery efforts. Data and data packages may
be used to support US EPA civil enforcement activities. The documentation includes, but is not '
limited to, sample tags, custody records, shipping information, standard preparation records,

sample preparation/extraction records, and sample analysis record including printouts and copies
of log pages or copies of log sheets. The laboratory must maintain all original information and
documentation required in the data package for five years. All related method records in
permanently bound notebooks and all related computer files must also be maintained for five
years. Otherwise, the laboratory must provide original documents and files in the data package
rather than copies.

0:\El Dorado Hills\Analytical SOW\Soil\E]l Dorado analytical SOW PLM & TEM for PEs.wpd February
17,2005

Page 6
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The following deliverables are required in the data package; The following data requirements are
included to specify and emphasize general documentation requirements and are not intended to -

" supercede or change the requirements of each method.

r r ‘ I

. Raw data (to support all summary data) should 111clude the followmg

1. Copies of all analysis preparation sheets
2. Copies of all analyst count sheets. ‘
3 _Copies of all information necessary to calculate data reported n the ﬁnal data -
report.

. Pages within the ﬁnal data report and data vahdatlon package will be numbered
. sequent1ally :

. A copy of the laboratory s cert1ﬁcat10n for TEM ana1y51s must be 1ncluded with data.

- validation package.

50 ADDITIONAL REQUIREMENTS

All samples and prepared materials related to the samples must be held for six months. Pnor to

- disposal of any sample, E & E must be notified and may require that the samples be returned to E
 &E,atE &E cost. .

) Dlsposal of samples and sample containers must be in, cornpliance with Iocal state, and federal
regulations and will be the respon31b111ty of the laboratory. Disposal cost must be mcluded in
. the prlce of analysis. : : :

The data package will be mdependently validated w1th1n two months of package receipt. The
laboratory will likely be contacted during the validation process to clarify any discrepancies or
problems. The laboratory will perform corrective action as required. All post sampling costs.
related to, vahdatlon and corrective actlons ‘must be mcluded in the prlce of analysm

All hard and electromc data generated n relatlon to B & E pIO_] ects must be archlved for five
years.

Audits may be perfonhed by E & E or the US EPA Quality Assurance Office. Performance

- Evaluation samples may be submitted to the laboratory at any t'une.

Al work must be performed by the contract spec1ﬁed laboratones

Howard Edwards
Ecology and Environment, Inc.’ ‘ R :
350 Sansome, Suite 300 . to
San Francisco, CA 94104
(415) 981-2811 '

- (415) 981-0801 FAX
Hedwards(@ene.com
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L ¢ Y1 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
1% ] | REGION IX

Lmadg 75 Hawthorne Street

San Francisco, CA 94105

FACSIMILE

Mark Bailey

Laboratory Director

Asbegtos TEM Laboratory ¢
Berkeley, California

Dear Mr. Bailley:

I am writing to provide formal notification of results of two
recent asbestos containing performance evaluation (PE) samples
analyzed by PLM and TEM by Asbestos TEM Laboratoxy, and reported
on March 9, 2005. The PE samples contained Chrysotile, and
Tremolite in soil at approximately 0.5% in one PE and
approximately 2% in the second PE.

Asbestos TEM performed well on the analyses. The fibers were
correctly identified. There is some consistent overestimation,
however, the results are considered to be within an acceptable
range.

Please contact me 415-972-3802 if you have any questions.
Sincerely,

R V. X

Stephen E. Remaley
. Chemist/Regional Contract Lab Program Project Officer
415-572-3802
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Preparation of Soil Samples Quantitatively Mixed with Tremolite and Chrysotile Asbesios

Equipment and Materials

NIST SRM Tremolite Asbestos

NIST SRM Chrysotile Asbestos
Local soil from Chatham County, NC
Multi-speed blender

Stirring utensils

Metal drying pans

Ultraviolet drying lamps

. Hot plate

* * P e e s @

Two batches of asbestos in soil were created: one batch contained 0.5% each of chrysotile and tremolite,
‘and the other contained 2% each of chrysotile and tremolite. A total of one hundred grams was the
target weight for each of the two sample batches. For the sample concentration of 0.5%, 99 grams of
dried soil was weighed, and 0.5 grams of each asbestos SRM was weighed for mixing. In the case of the
2.0% concentration sample, 96.0 grams of dried soil was used and 2.0 grams each of the two asbestos

types were weighed for mixing.

Once all components were weighed, 8 oz. of distilied water was poured into the blender jar and the two
asbestos types were mixed on the highest setting for 30 seconds, the soil was then added and the '
components were blended together for another 45 seconds for the 0.5% concentration and another 60
seconds of biending for the 2.0% sample. Each of these wet mixtures was then poured into a drying pan
and labeled as to their asbestos concentration and dried under heat lamps and on hot plates untll

completely dry.

The materials were then packaged into plastic vials and labeled according to their concentration.
Aliquots from each vial were used to make quantitation slides for visual estimates and for point count

slides. The results of quantitation are shown below.

Quantitation of Asbestos/Soil Mixtures

Concentration Visual Estimate Result Point Count Result
| 0.5% Chrysotile + 0.47% Chrysotile 1,4% Chrysotile
0.5% Tremolite 0.59% Tremolite 1.2% Tremolite
2% Chrysotile + 1.85% Chrysotile , 4.7% Chrysotile
2% Tremolite 2.82% Tremolite . 3.9% Tremoliie

Thickness differences between the soﬂ matrix particles and the asbestos bundies are speculated 1o have
caused the biased high results on the point counts. : v

Production date: October 6, 2004
Produced for: Steve Remaly, Region 9 USEPA, telephone 415-872-3802, email

Remaley.Steve@epamail.epa.gov = |
Produced by: Owen Crankshaw, RTI international, P.O. Box 12194, Research Triangle Park, NC,

27709, telephone 919-541-7470, email osc@rii.org



